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between sound and meaning within 
vast possible variations in the items 
under comparison, reducing the 
possibility of chance similarity. In 
contrast, there is a ‘poverty of choice’ 
of some other language features. 
“For example there are only six 
permutations for the ordering of 
the subject, object and verb that a 
language can use. Accordingly, there 
is a one in six chance that any two 
languages share the same ordering — 
in fact, since some configurations are 
much more likely than others, even 
this probability is an underestimate,” 
they write. This means that, even for a 
given rate of change, shared features 
like this “are a less reliable indication 
of common ancestry than shared 
basic vocabulary, and are more likely 
to produce spurious relationships.”
A second stumbling block in 
looking for language features beyond 
vocabulary is the historical contact 
between populations speaking 
different languages leading to a 
‘diffusion’ between the two.
This can occur through language 
shift — where speakers of one 
language change to another owing 
to social influences, yet retain 
morphology or phonology from their 
original language. Or it can occur 
where a language rearranges some 
aspects of structure “without explicit 
borrowing between the languages, 
usually as an outcome of intimate 
cultural contact,” they write.
In one cluster in their analyses, 
Hindi does not group correctly with 
Indo-European but is located with its 
geographical neighbour, the Dravidian 
language, Kannada, suggesting the 
similarities seen here may indeed be 
due to diffusion. Likewise a grouping 
of Indonesian, Thai, Vietnamese 
and Mandarin may be the result of 
diffusion in the south-east Asian 
region.
While the team were unable to 
identify a set of consistently stable 
structural features, rates of word 
evolution in Indo-European were 
a good predictor of rates in the 
Austronesian group.
But the researchers believe deeper 
structures may yet be revealed. 
The WALS database is currently 
“unfortunately sparse”, they write. 
More data on more languages could 
reveal greater insight into language 
evolution. “Our findings highlight how 
little we know about the shape and 
tempo of language change.” 
cellular changes at the midblastula 
stage’ (Cell 30, 675–686); and ‘A 
major developmental transition in 
early Xenopus embryos II: control of 
the onset of transcription’ (Cell 30, 
687–696). I was a first year graduate 
student when these papers came out, 
and had a very strong bias toward 
hard core biochemistry and molecular 
biology. Development seemed too 
messy and complex for rigorous 
science. These two papers were a 
revelation to me. The combination 
of time-lapse imaging and very 
simple but elegant manipulations 
provided compelling evidence 
that the midblastula transition, 
the first major developmental 
transition during embryogenesis, is 
controlled by the ratio of nuclei to 
cytoplasm. The story has turned out 
to be more complicated, but these 
groundbreaking papers provided the 
foundation for subsequent studies 
on midblastula transition. They also 
played a major role in my decision to 
work on development, with an initial 
focus on early embryogenesis. 
What advice would you offer 
someone wondering whether to 
start a career in biology? If you’ve 
only taken biology classes, get into 
a lab. If you find yourself constantly 
working late at the bench and awake 
at night thinking about experiments, 
you’ve found the right career. This 
business is only worth the hassles if 
you’re truly passionate about science. 
If you knew what you know 
now earlier on, would you still 
have pursued the same career? 
Absolutely. I love the evolving 
challenges, working with grad 
students and postdocs, and the 
chance to attack new problems. Every 
day is different. My lab has worked 
on oogenesis for years, focusing 
primarily on RNA localization and axis 
specification. Over the last few years 
this has led to piRNAs, transposon 
silencing and control of genome 
organization. We now do more deep 
sequencing than imaging, and I get 
to think about problems on a genome 
scale. 
What’s the best scientific decision 
you’ve made? Moving to the 
University of Massachusetts Medical 
School. This place has an amazing 
energy and there’s a top-down 
enthusiasm for collaboration that 
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What turned you on to biology in 
the first place? I’ve been interested 
in biology for as long as I can 
remember, but a fantastic high school 
biology teacher convinced me that 
I should pursue science as a career. 
Mrs Martin (I don’t think teachers 
had first names in the 70s) taught a 
microbiology course that I took in 
my junior year. Toward the end of 
the course, she asked if I’d like to 
do an independent research project 
during my senior year. I jumped at 
the chance, and ended up making 
antibodies in rabbits and trying to 
establish primary hepatocyte cultures. 
I’m not sure any of this really worked, 
and the rabbits definitely had a 
bad year, but I loved it. I ended up 
spending all of my free time in the 
science department prep room, which 
served as my lab. I was hooked! 
Do you have a favourite paper? 
I have two favourite papers, both by 
John Newport and Marc Kirschner 
in 1982: ‘A major developmental 
transition in early Xenopus embryos 
I: characterization and timing of 
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seems to inspire great science. Since 
moving, I’ve developed wonderful 
long-term collaborations with my 
colleagues Phil Zamore and Zhiping 
Weng. I love to think about the biology 
of germline development; Phil has 
amazing insights into small RNA 
function and mechanism; and Zhiping 
can pull it all together through elegant 
and rigorous computational analyses. 
Working with these two has been a 
blast, and I can honestly say that I’m 
more excited than ever about the 
science we’re doing. 
Do you have a scientific hero? 
Yes: Bruce Alberts. I was a postdoc 
in Bruce’s lab, and it was a fantastic 
experience. He is very creative 
and encouraged risk taking and 
independence. Everyone in the lab 
was energized by his enthusiasm for 
science. Bruce’s intellectual honesty 
and integrity also impressed me, and 
I think these traits are one reason 
he’s so widely respected. He was a 
great scientific mentor, but he also 
taught me to reach beyond the bench 
and into the community. He founded 
the Science Education Partnership 
at USCF, which pairs grad students 
and postdocs with teachers in local 
schools. As a postdoc, I worked with 
a middle school teacher on meiosis 
and mitosis labs and mentored a high 
school student, which were great 
experiences. Outreach programs are 
clearly good for science education, 
but it also connects the public with 
science, which may be even more 
important. Our work has become 
increasingly politicized, and the 
public pays for most of what we do. 
If scientists want politicians to make 
informed decisions on issues ranging 
from stem cell research to the NIH 
budget, they need to help the public 
understand and feel connected to 
science. The best way to do this is 
through the schools. Bruce was clearly 
a pioneer in educational outreach, and 
this is more important than ever. 
What is your greatest ambition? 
Science is a process, not an end point, 
so I don’t really have a specific goal 
or discovery I’d like to make. My main 
ambition is to remain open-minded and 
help push the process along. 
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control, the use of specific 
organisms that interfere with plant 
pathogens and pests, is a nature-
friendly, ecological approach to 
overcome the problems caused 
by standard chemical methods of 
plant protection. Modern agriculture 
is highly dependent on the use of 
chemical pesticides to control plant 
pathogens. Growing awareness of 
the environmental damage caused by 
the use of chemical substances for 
plant disease control in agriculture 
has motivated the study of biological 
alternatives. One of the key concerns 
in this approach is the question 
of specificity of the biological 
control agent released in a new 
ecosystem, and the feasibility of 
such introductions need therefore to 
be carefully assessed. However, this 
should not be a major concern since 
Trichoderma fungi are widespread in 
most ecosystems.
The antagonistic properties of 
Trichoderma spp. towards fungal 
pathogens are based on the activation 
of multiple mechanisms that include 
competition for nutrients and space, 
mycoparasitism, antibiosis, promotion 
of plant growth and plant defense 
responses. 
How do Trichoderma spp. attack  
plant pathogens? Mycoparasitism 
appears to be a complex process 
and depends on a combination of 
mechanisms acting sequentially or 
together. Trichoderma is a strong 
mycoparasite; it is attracted to 
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What is Trichoderma? The genus 
Trichoderma comprises a large 
number of rhizocompetent filamentous 
fungal strains found in a large variety 
of ecosystems. These fungi are mostly 
isolated from forest or agricultural 
soils at all latitudes and can be easily 
cultured in vitro. They present a 
typical green sporulation (Figure 1) 
and some species produce a 
characteristic sweet or ‘coconut’ odor 
due to a biologically active volatile 
compound (6-pentyl-α-pyrone). The 
mycoparasitic nature (the ability to 
attack other fungi and utilize their 
nutrients) of Trichoderma and their 
potential use as biocontrol agents 
of plant pathogenic fungi has been 
known for more then six decades. 
During this period, several strains 
of Trichoderma, some of which are 
also opportunistic plant symbionts, 
have been developed as biocontrol 
agents against plant diseases, while 
others such as Trichoderma reesei 
are industrially important cellulolytic 
filamentous fungi.
Why use Trichoderma as plant 
biocontrol agents? Biological 
Quick guide
Figure 1. Trichoderma mycoparasitism.
(A) Mycoparasitic confrontation assay and (B) coiling of Trichoderma (T) hyphae around the 
plant pathogen Rhizoctonia solani (R).
